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PBOVISIONAL SPECIFICATION. 
Means for Attaching a Metal Tube to Another Element by Casting. 



We, Avox Diecabting Company Limitei*. 
a British Company, of Era Works, Cromp- 
ton Road, Nechella, Birmingham 7, in the 
County of Warwick, and Sii>sky Airnrm 
Waltriis, a British Subject, of the Com- 
pany's address, do hereby declare tin* nature 
of this invention to be ah follows : — 

This invention relates to means {re- 
attaching a metal tube to another element 
and is applicable to a ease in which it is 
desired to fix a bracket, or a bearing or any 
other element, on the end of a metal tuhe. 
It is also applicable to a case in which two 
or more tubes have to be connected to- 
gether, as for instance when making a 
tubular frame or structure. 

One application of the invention is to the 
frames of cycles wherein the tubes have to 
be firmly connected together. Hitherto it 
has been usual in conjunction with cycle 
frames to use lug« which provide a pair of 
sockets arranged at an angle to each other, 
into which sockets the euds of the tubes 
are secured by brazing. In the case of the 
bottom bracket the lug has often been 
formed integrally with the housing for the 
bottom bearing. In the case of the joint 
at the fonvard end of the frame the lug 
has been formed integrally with a tube 
forming a hearing for the handle bar tube: 
and in the case of the joint at the rear end 
of the frame the lug has comprised two 
sockets, one of which has been split anil 
provided with a pair of jaws which can be 
pinched together for fixing the seat pi Her. 

In all these cases the cost of pi'oduction 
is increased very considerably by machining 
the lugs, brazing, and the necessity of re- 
moving surplus brass which adheres to the 
tubes adjacent to the lug, this operation 
usually being earned out by riling. 

The object of the present invention is to 
provide improved mean* for attaching a 
metal tube to another element, and in the 
case of frames built-up of tubidar members, 
such for instance as cycle frames, to elimin- 
ate the operations of marching, brazing 

[Price 2/-] 



and tiling away surplus brass. 

According to the present invention the 
end portion of the tube is provided with one 
or more holes extending through the side 
wall, and a plug having a closed end is in- 
serted in the end of the tube and the ele- 
ment to be attached to the tube is con- 
nected to a diecast socket, which is cast 
around the plugged end of the tube, the die- 
cast metal extending through the hole or 
holes- in the tube and into a hole, groove 
or recess in the plug. 

In applying the invention to a case where- 
in two tubes are to be connected together, 
holes are made in the end portions of the 
tubes extending through the side walls of 
the tubes, and plugs are inserted in the 
ends of the tubes, these plugfi having closed 
ends iind the plugs having holes, grooves 
or recesses in then* sides which register with 
the holes in the tubes, and the plugged ends 
of the tubes are placed in a die which en- 
closes the plugged ends of the tubes for a 
suitable length, the die having portions en- 
gaging around the exteriors of the tubes at 
positions spaced from, the ends of the tubes 
and the die having annular cavities which 
extend around the end portions of the tubes. 
The diecast metal is run or forced into the 
die and foiins sockets enclosing the" plugged 
ends of the tubes, which sockets are firmly 
united to the tubes and plugs by the metal 
which has passed through the holes in the 
tubes and. into the holes, grooves or recesses , 
in the plugs. With this arrangement the 
diecast metal is prevented from flowing 
down upon the exterior of the tubes by the 
die, and if a little of the diecast metal does 
pass on to the exterior surfaces of the tubes 
this is quickly and easily removed. 

The diecastimr which unites the tubes to- 
gether may in the case of a bottom bracket 
of a cycle frame include a circular bearing 
housing, and in the case of the forward 
joint of the frame the diecasting may in- 
clude an integral tubular part forming the 
bearing for the steering tube. In the case 
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of the rear joint of the frame one of the 
diecast sockets mar be split ami provided 
with integral jaws enabling the socket to 
be contracted by a pinching screw in the 
5 well-known way. 

Plucps may be used which »uv dosed and 
tlanged at the outer ends. the** 1 iianu f e< en- 
gaging the ends of the tubes, rind *auh phi- 
having a holloa* cylindrical portion which A 
10 adapted to be disposed within the tube, 
and such cylindrical portions nmy lm\v cir- 
cumferential grooves which recister with th-.- 
holes in the tubes. These circumferential 
grooves may be wider than the diameter oi 
15 the holes in the tulies. Tho holes in the 
tubes may be situated in the same planr 
and a plurality of holes may communicate 
with the circumferential grooves in th.- 
plug. 

20 In another construction the piny is Hanged 
at one end. the flange engaging the end" of 
the tube, and the plug is prorided with a 
cylindrical portion which solid and which 
engages in the end of the tube. With thi< 

25 arrangement there may be one. two. three 
or more series of hole** in the tube amumed 
in different planes, and tin* plug provided 
with diametrically-disposed hole- register- 
ing with the holes bi the tubes, so that 



when the diecasting i> made the dieeast 30 
metal passes through" the hole- in the tube- 
and lil Is the holes in the plug. 

Tu another construction the plug is 
Unused at it- • .titer end and the riange en- 
gages the eJid of tlie rube. The cylindrical 35 
portion • .!! rhc plug which enlaces in the 
tube is provided with hole- in it^ walls which 
register with the hole*, in the tube and the 
cylindrical part of tht- plug w closed at its 
inner end but open nx \r< imvi- e inl so that ^0 
the diccflst metal hi addition to forming the' 
socket and filling the hole- in the jilug and 
tube also iill- the interior ot thn plug. 

The invention may be u-i-d hi connection 
with cycle frames or other tubulin 1 struc- ^ 3 
nuv»» made of light alloy wheiv Uruziniz «»i 
other means ..»f tixing ;uv either difficult or 
impossible. 

Dated tlie 4tb duy «»f November, K4*. 

FO£BKs%T£fi. KKTLKY & Co.. 

Cliartered Patent Agents. 
Central House. 75. Xew Street. 
Birmhufhain 2. 
and 

•Je-std Chambers, £8 '90. Chaucerv Lane. 
London. W.C.2. 



COMPLETE SPECIFICATION. 



Means for Attaching a Metal Tube to Another Element by Casting. 



We, Avo.v Diecastixo Company Llmitkd, 
60 a British Company, of Era Works. Cruuip- 
tou Pioad, Xechells, Birmingham 7, in the 
County of Warwick, and Sidxev Ajrnn.it 
Walters., a .British Subject, of the Com- 
pany's address, do hereby declare the natuiv 
55 of this inveutioji and in what manner the 
same is to be performed, to be particularly 
described and ascertained in and bv the 
following statement: — 
This invention relates to means for 
60 attaching in position tlie metal tubes hi 
cycle frames. Hitherto it has heen usual 
in conjunction with cycle frames to use lu«s 
which provide a pair of sockets arranged at 
an angle to each other, into which sockets 
65 the ends of the tubes are secured by braz- 
ing. In the case of the bottom bracket the 
lug .has often been formed integrally with 
the housing for the bot tom bearing. In the 
case of the joint at the forward end of the 
70 frame the lug has been formed integraUv 
with a tube forming n bearing for the handle 
bar tube; and in the case of the joint at 
the rear end of the frame tlie lug has com- 
prised two socket*, niie of which lias been 
75 split and provided with a pair of jaws which 
can be pinched together for iixing the sc*it 
pillar. 

In all these cases the cost of production 



is increased very considerably by machiuiiig 
tlie lugs, brazing and the necessity of re- 80 
moving surplu- bras* which adheres to the 
tubes adjacent to the lug. this operatiou 
usually being carried out by tiling. To 
eliminate these operations, in one case, it 
has been proposed to join a huudle cross bar 85 
to its shank by diecasting it -socket round the 
two tubes, the metal entering hole** in- 
dentations in the two tubes. 

The object of the present invention is to 
provide improved mean* for attaching the 90 
metal tubes hi position to eliminate the 
operation* of machining, brazing and riling 
away surplus brass. 

According to the present invention the 
end portion of the tube is provided with onr* 05 
or more hoIe< extending through the mcIq 
wall, and a plug having a closed eud is in- 
serted in th* «*nd of the tube and the «de- 
.ment to which tlie tub* is to be attached 
is connected to n dievast -oeket. which is 100 
cast around t.he plugged end of the tube, 
the diecast metal extending through the 
hole or hole* in tlie tube «iid into a hole, 
groove or recess hi tlie plug?. 

Tlie invention is illustrated in the aecom? 105 
panying drawings wherein : — 

Figure I is a perspective view ..f th* end 
• <f a tube and tlie plug. 



661,105 



3 



Figure 2 is a section showing the attach- 
ment of the top tuhe to the steering column. 

Figure 8 is a section on the line 3—3 of 
Figure 2. 

5 Figure 4 shows two alternative methods 
of attaching tubes to the bottom bracket. _ 
Figure 5 shows a further method this 
time applied to the attaching of the top 
tube to the saddle pillar. 
10 Figure 6 shows the method of attaching 
the top tube to the steering column with a 
modified form of plug. 

Figure 7 shows a modified form of the 
end of a tube. 
15 . BefeiTing to the drawings Figure 1 shows 
the end portion of a tuhe 10 provided with 
four slots 11 disposed at- opposite ends of . 
diameters and one form of plug 12 which is 
closed at the end 18 and is provided with 
20 four anally disposed slits 14 corresponding 
in position to the slots 11. 

The slits 14 and corresponding holes 11 
in the tube may be spaced at positions other 
than diametrically opposed. 
05 Figure 2 shows the method of attaching 
the tube 10 which in this case is the top 
tube of the cycle frame to the steering 
column 15. The tube 15 is provided with 
a number of lilies 16 and the two tube<* 10 
30 and 15 are placed in n suitable die and a 
removable plug is inserted in the end of 
the tube 15. 

The die has portions engaging around 
the exterior of the two tubes at posi- 
35 tions spaced from the end of the tubes and 
has annular cavities which extend around 
the end portions of the tubes. The diecast 
metal is run or forced under pressure into 
the die and forms the socket 17 which en- 
40 closes the plugged ends of the tubes arid 
in the case of the tube 10 is firmly united 
to the tube and plug 12 by the metal which 
passe* through the <lots 1 i and enters the 
slits 14 in the plug. 
45 With tliis arrangement the diecast 
metal is prevented from "flowing down upon 
the exterior of the tubes 10 and 15 by the 
enclosing die. and if a little of the metal 
does pass on to the exterior surfaces of the 
50 tubes this is quickly and easily removed. 

The plug in the end of the tube 15 is 
then removed, the socket 17 being firmly 
united by the metal which has entered the 
holes 16". 

65 Figure 5 shows a method of attaching 
the other end of the top tube 10 to the 
saddle pillar 18 and in this case an alterna- 
tive form of plug 10 is shown having 
holes 20 in its wall and having its exterior 

60 hollowed out so that when the diecast metal 
is introduced into the die it forms the socket 
•21 and the metal enters the interior of the 
plug 19. 

Holes 22 are provided in the tube 18 and 
65 a removable plug is used as in the previous 



arrangement during the casting. In this 
case the socket 21 is also split and provided 
with lugs 23 for the reception of the con- 
ventional pinch screw. 

Figure 4 shows the method attaching the . 70 
two down tubes 24 and 25 to the bottom 
bracket and in this case the diecast socket 

26 also provides a circular bearing housing 

27 for the crank shaft. The two bottom 
tubes 28 are attached to the socket 26 by 75 
the same method and in Figure 4 two alter- 
native forms of plug ax's shown although 
the plug of Figure 1 or 5 could be equally 
well used hi this case. 

The plug shown in the tube 24 has cir- 80 
cumferential flanges 29 and is closed at the 
end 30 and its centre portion 81 is of re- 
duced diameter so that the diecast metal 
enters the annular space 32 to firmly unite 
the socket 26 to the tube 24. 85 

The plug in the tube 25 is substantially 
solid but is provided with transversely ex- 
tending holes 33 so that the metal passes 
through the plug and secures the tube 25 to 
the socket 26. 90 

In the modification shown in Figure 6 
the method of diecasting is as shown and 
described in Figure 2, but the plug used 
differs in that it is provided with a plurality 
of circular recesses 84 and the diecast metal 95 
flows through a circular opening 35 in the 
wall' of the tube and into the recesses 84 so 
as to form heads 86 which firmly engage be- 
hind the wall of the tube so as to bind the 
socket to the and of the tube. 1°° 

With reference to Figure 7 a modification * 
is shown in which the end of the tube is 
provided with an outwardly projecting cir- 
cumferential bead 37 and also slots 38. 
When the socket is diecast around the end of 105 
the tube as in any of the previously des- 
cribed methods the" bead 37 forms a further 
connection between the end of the tube and 
the socket and assists in strengthening the 
arrangement. 110 

Instead of the bead 37 there may be a 
series of projections around the tube or the 
bead may be disposed inwardly or indeutu-, 
tions may be provided in the wall of the 
tuhe. Alternatively the end of the tube 115 
may be flanged outwardly to provide extra 
strengthening of the connection between 
the socket and the end of the tube. 

The tubes used for cycle frames may be 
steel tubes and preferably a zinc base metal 120 
is used for the diecast socket. Any con- 
venient metal may be used for the plug but 
it is preferred to use the same metal as that 
used for the socket. 

Having now particularly described and 125 
ascertained the nature of our said invention 
and in what manner the same is to be per- 
formed, we declare that what we claim is : 
1. A method of attaching a tube in posi- 
tion in a cycle frame, in which the end por- 130 
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tion of the tube is provided with one or more 
holes extending through the side wall of the 
tube, and a plug having a closed end is in. 
serted in the end of the tube unci the ele- 
5 ment to which the tube is to be attached i> 
connected to a diecast socket which is cast 
around the plugged end of the tube the 
diecast metal entering through the hole or 
holes m the tube and into a hole. <roove 
10 or recess in the plug. r 

2. A method according to Claim 1 
wherein diametrically opposed holes are 
provided in the wall of the end portion of 
the tube and the plug is provided with one 

15 or more diametric slits extending aariallv 
from one end of the plug. 

3. A method according to Claim 1 
wherein the plug is of hollow form uitii one 
or more holes hi its wall so that the diecast 

20 metal enters and fills the interior of the 
plug. 

4. A method according to Claim I 
wherein the plug is substantially solid and 
has one or more holes extending trans- 

25 tersely through it. 

5. A method according to Claim 1 
wherein the plug is provided witJi a circum- 
ferential flange at each end defining be- 
tween them a portion of reduced section so 

30 that the diecast metal can fill the annular 
space around the reduced portion. 

6. A method according to Claim 1 
wherein the plug is provided with a plur- 
ality of recesses on its outer surface so that 

35 the diecast metal enters through the holes 
in the end of the tube and form* beads 
within the recesses in the plug. 

7. A method according to Claim 1 
wherein one or more projections or hiden- 

40 tations are made at or near the end of the 
tube so that the metal of the wall of the 
tube is displaced inwardly or outwardly. 



8. A method according to Claim 7 
wherein an outwardly projecting circumfer- 
ential bead is- provided near the end of 
the tube. 

9. A eycle frame in which the top tube 
is secured in position by providing one or 
more bole* at each end and a plug havin« 
a closed end inserted in each end of the 
tube, the steering column and saddle pillar 
respectively beiner connected to diecast 
socket* winch are cast around the plumed 
ends of the tube, the diecast metal extend- 
ing through the holes in the tube and into 
holes, grooves or recesses in the plugs. 

1M. A cycle frame according to Claim 
0 wherein the tube of the steering column 
or saddle pillar, i« connected to its associ- 
ated socket by providing holes in the wall 
of the tube and a removable plug h'ttiu" 
within the tube while the metal is being cast 
ho that diecast metal enters the hofes in 
the wall of the tube to form the connection 
between the tube and the socket. 

11. A method of attaching tubes in posi- 
tion m a cycle frame substantially as des- 
cribed with reference to and as "shown in 
the accompanying drawings. 
J 2 \ - k , e * vele . ft»me having the tubes 
Attached in position substantially as des- 
cribed with reference to and n« 'shown in 
the accompanying drawings. 

Bated this 14th day of Xovemher, 1949. 

FORRESTER, KETLEY & CO 

Chartered Patent Agent*. 
Central House. 75, New Street, 
Birmingham 2, 
and 

Jessel Chambers. 88 9ft, Cham-em- Lane 
London. VT.C.2. 
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